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The 2007 Nobel Prize in Medicine Goes to Mario Capecchi
by Edda Lenarduzzi

1. Mario Capecchi's Biography — Childhood

Mario Renato Capecchi's early life was dramatic, and his memories of that
period are sometimes hazy. Orphaned by his father Luciano, an aviator

who likely died in Libya, he lived for a time with his mother, Lucy, in
Costalovara (Bolzano).
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Lucy Ramberg was a poet, the daughter of an American painter and a
German ARCHAEOLOGIST, and was part of a group of ANTI-FASCIST
and BOHEMIAN artists—that is, free and NONCONFORMIST. In 1941, she
was arrested and deported to Germany as a political prisoner. Before her
arrest, Lucy had entrusted Mario, who was three and a half years old, to a
South Tyrolean peasant family from the Bassa Atesina. But a year later,
Mario left home (perhaps he was kicked out because the money had run
out). At the age of five, he began wandering through the villages and
countryside of Northern Italy, joining other orphans in search of food and
shelter for the night, where he also contracted TYPHUS. He was finally
taken in by the Pio Istituto Artigianelli in Reggio Emilia, where his name
appears in the registers. In 1945, Lucy, having survived a concentration
camp, began searching for Mario, and a year later, found him.
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[SPELL] NONCONFORMIST

[SPELL] ARCHAEOLOGIST

[SPELL] TYPHUS

[K] What French term indicates a free and nonconformist person?
BOHEMIAN

[K] What do you call someone who is against fascism? ANTI-FASCIST

Typhus, or typhoid fever, is an infectious disease caused by the bacterium
Salmonella Typhi, which is transmitted through the consumption of
contaminated food or drink. (from my.ambimed-group.com)

[O] Typhus is still widespread in many countries in Africa, Southeast Asia,
South America, and India. Why do you think these countries are at risk?

2. Mario Capecchi's Biography — America

In 1946, Mario and his mother embarked from Naples for the United States.
There, with the help of Edward Ramberg, Lucy's brother and a physics
professor, they were welcomed into a QUAKER community near
Philadelphia. Mario began attending school and then enrolled in university.
He initially took courses in political science, but then decided to dedicate
himself to MOLECULAR BIOLOGY, first at the Massachusetts Institute of
Technology (MIT) in Boston and then at Harvard, with Professor James
Watson, the father of DNA. He then moved to the University of Utah,
where he worked for many years and made his latest discoveries. Today,
he lives with his wife, Martine, with whom he shares his commitment to
research and clinical work, and his daughter, Misha, in a remote cottage
near a CANYON (a deep, narrow valley), where he has installed a
computer station to constantly monitor the work of his collaborators.

[SPELL] QUAKER

[SPELL] MOLECULAR BIOLOGY
[SPELL] DNA
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The Quakers, or Society of Friends, are a Protestant movement founded in
England in the 17th century. The name Quakers comes from the word
quake, or tremble, probably because man must tremble before God. The
Quakers were persecuted and many fled to Massachusetts (1657), New
Jersey (1681) and especially Pennsylvania. They are tolerant and pacifist.

[O] Briefly, what do you think about religions in general?

[PK] Molecular biology studies the structure, functions, and interactions
between molecules in living organisms. What scientific terms does the word
molecular biology suggest to you? DNA, RNA, PROTEINS, CELLS,
GENETIC TRAITS, MOLECULES, etc.

[K] What did Mario Capecchi have installed in the cottage where he lives?
COMPUTER STATION

[PK] Name one of the most famous canyons in the US. GRAND CANYON
[VAKT] Search the Internet for images of canyons.

[VAKT] Did you know there's a canyon in South Tyrol? It's called
Bletterbach (Rio delle Foglie). It's a geopark, and it has an interesting
geological museum. Find out where it is.

3. Mario Capecchi’s Biography — The Found Sister

Capecchi's incredible story isn't over yet. Two years after Mario was born,
his mother gave birth to a daughter, Marlene, from a second relationship,
but gave her up for ADOPTION by the Bonelli family. When Mario won the
Nobel Prize in 2007, his sister (who had worked as a toll collector in North
Tyrol) recognized him on television and in newspapers. It was thanks to the
work of Isabelle Hansen, a journalist for the Dolomiten (a local
German-language newspaper in South Tyrol), that Marlene and Mario were
able to meet. Marlene knew she had a HALF-BROTHER, and that her
mother had been DEPORTED, but she was convinced they were both
dead. Mario and his sister had previously searched for information about
each other’s origins, but without success.
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Marlene and Mario

After many years, they were finally able to reunite.

Mario Capecchi's adventurous childhood was told in a 2022 film by Roberto
Faenza titled Hill of Vision, named after the Pennsylvania Quaker
community where Mario and his mother were welcomed.

[SPELL] ADOPTION

[SPELL] HALF-BROTHER

[SPELL] DEPORTED

[SO] What expression was used to say that Lucy had a daughter? GAVE
BIRTH

[PK] What does it mean to “come to light” or “come into the world”? BE
BORN

[PK] What does a toll booth attendant do? CHECK AND CLOSE LEVEL
CROSSINGS BEFORE TRAINS PASS

[VAKT] Watch the trailer for the film Hill of Vision (1:36 minutes, in Italian)
https://www.youtube.com/watch?v=64kmaKu5Myk

[O] How would you define Mario Capecchi's life? ADVENTUROUS,
ROMANTIC, INCREDIBLE, EXTRAORDINARY, DRAMATIC, etc.
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4. Mario Renato Capecchi, Nobel Prize Winner for Medicine

“It was a fantastic surprise.” These were the first words on the University of
Utah website of Professor Mario Renato Capecchi, who was moved
(emotional) immediately after learning that he had won the 2007 Nobel
Prize in Medicine. “It is a great honor to share this prize with Dr. Oliver
Smithies and Dr. Martin Evans. We have all been very fortunate to have
had a long scientific friendship, being able to CONTRIBUTE profoundly to
each other's work. This prize is a tribute to our collective efforts.”

Smithies, Capecchi and Evans

Capecchi, who immigrated with his family to the United States when he
was 9 years old, is an American citizen. In 2007, he had been working for
years in the DEPARTMENT of GENETICS at the University of Utah School
of Medicine (USA). Both Evans and Smithies were born in Britain, but the
latter is an American citizen.

[SPELL] LEARNING

[SPELL] CONTRIBUTE

[SPELL] SHARE

[SPELL] GENETICS

[SPELL] DEPARTMENT

[SO] Where did Professor Capecchi work in 20077 THE UNIVERSITY OF
UTAH, SCHOOL OF MEDICINE, DEPARTMENT OF GENETICS

[SO] What expressions did Professor Capecchi use to express his joy? A
FANTASTIC SURPRISE, A GREAT HONOR, A TRIBUTE TO OUR
COLLECTIVE EFFORTS
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[VAKT] On the map, point to the state of Utah. Then, type its capital.
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[PK] Genetics is the branch of biology that studies the mechanisms of
transmission of hereditary traits (biological characteristics passed from one
generation to the next). Have you ever read or heard one or more of these
words: gene, genealogist, geneticist, genome, eugenetic? Do you know
the meaning of at least one of them? If so, what does it mean?

[O] Have you ever been moved emotionally? If so, briefly tell us when it
happened to you and what you felt.
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5. The Nobel Prize

Alfred Nobel

The Nobel Prize in Physiology or Medicine is the first award of the
FOUNDATION named after the Swedish chemist Alfred Nobel, inventor of
DYNAMITE (an explosive) in 1867. The prize has been awarded
ANNUALLY since 1901 to individuals who have distinguished themselves in
various fields: medicine or physiology, physics, chemistry, literature, peace
work, and economics (since 1969). Aside from the scientific value and
PRESTIGE of the award, the prize also comes with a grant of
approximately 10 million Swedish kronor (almost one million euros, or
approximately $1,080,709 USD).

[SPELL] FOUNDATION

[SPELL] PRESTIGE

[SPELL] ANNUALLY

[K] What did Alfred Nobel invent? DYNAMITE

[PK] Do you know what medicine, physiology, physics, and chemistry deal
with? Match each with the correct definition.

Medicine A | Universal laws that regulate natural phenomena

Physiology Properties and transformations of matter

1
2 B
3 | Physics C | Health, definition, prevention and treatment of diseases
4 | Chemistry | D | How living organisms work
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Solution: 1C, 2D, 3A, 4B

[O] What disciplines are related to medicine? PHARMACY, NURSING,
BIOLOGY, PSYCHOLOGY, CHEMISTRY, PHYSICS, BIOENGINEERING,
etc.

[N] On Google, check how many euros 10,000,000 Swedish kronor are
worth and how many kronor are needed to buy 1 euro. ABOUT 912,000
EURO / APPROX. 11 KRONOR

[VAKT] Watch "Understanding the Nobel Prize in 2 Minutes" on YouTube
https://www.youtube.com/watch?v=3f7f7T6fq2Q

[O] According to the video, why did Alfred Nobel have the idea to create the
prize that bears his name?

6. A Well-Deserved Nobel Prize

“For their discoveries of the principle for introducing specific genes into mice via

]Gene With this motivation, the 2007 Nobel Prize in

embryonic stem cells”
Y
j'i Physiology or Medicine was awarded to Mario

Q Capecchi, Martin Evans, and Oliver Smithies.

cell Chromosome  pna What did the three scientists discover? Let's try
to understand with the help of these images.

lllustration from dnaexpress.it
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Two terms are important: gene targeting, a
technique used to modify a GENE, and
organism knockout (delete), an ORGANISM
with a deactivated or deleted gene. In
experiments conducted on mice, Capecchi,
Evans, and Smithies discovered that
modifications were possible in some CELLS
that were not yet "specialized" (EMBRYONIC
STEM CELLS).

Capecchi studied the development and
malformations of mammalian organs. Evans
developed genetic maps useful for the study of
cystic fibrosis. Smithies created organisms
useful for the study of thalassemia,
hypertension, and atherosclerosis.

Their discovery allows us to expand studies on
cancer, embryology, immunology, and
neurobiology because it is possible to create
disease "models" in laboratory animals, repair
damaged genes, and study appropriate
therapies.

( )blastocyst
.\‘»-f—/ embryo

development
l and birth

lllustration from Curtis et al., THE NEW INVITATION TO BIOLOGY. AZZURRO,
Zanichelli, 2020 edition

[SPELL] CELLS

[SPELL] ORGANISM

[K] Which cells are not yet specialized? EMBRYONIC STEM CELLS
[K] What is a piece of DNA called? GENE
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[PK] Match each disease with its definition.

1 |[cystic fibrosis | A | causes hardening of the arteries and the appearance of
plaque. It occurs especially in old age.

2 |arteriosclerosis | B | also called Mediterranean anemia, is a hereditary
genetic disease that causes a severe decrease in
hemoglobin

3 | hypertension C | serious hereditary genetic disease, causing high mucus
production, mainly affecting the respiratory and
digestive systems

4 |thalassemia D | high blood pressure in the arteries and consequent
increased workload for the heart

Solution: 1C, 2A, 3D, 4B

[SO] What did you find interesting in this lesson?

1 the biography [ the paragraphs on the discovery [ little 1 nothing

[SO] The text and the questions were:

] understandable 1 a little difficult ] too complicated
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